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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 

original precisely. 

2. **** shows the word which can not be translated 
S.In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ingredient characterized by being an ingredient containing a polyvinyl pyrrolidone, 
and for the mobile amount of this polyvinyl pyrrolidone being 300 or more, and the amount of 
fusibility being 15 or less % of the weight. 

[Claim 2] The ingredient according to claim 1 with which an ii1gF5dient is characterized=ti^Ki^^ 
base material being a polysulfone system polymer including a polyvinyl pyrrolidone and its base 
material. 

[Claim 3] The ingredient according to claim 1 or 2 characterized by the gestalt of an ingredient 
being a demarcation membrane. 

[Claim 4] The ingredient according to claim 1 to 3 characterized by the gestalt of an ingredient 
being a hollow fiber. 

[Claim 5] The ingredient according to claim 3 or 4 characterized by a demarcation membrane 
being an object for blood purification. 

[Claim 6] The module for blood purification characterized by coming to build a demarcation 
membrane according to claim 1 to 5. 

[Claim 7] The module for blood purification according to claim 6 characterized by using as an 
artificial kidney. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used about an ingredient suitable for the polysulfone 
system demarcation membrane which h^s especially anti-platelet adhesion. 
[0002] 

[Description of the Prior Art] Although current and various polymeric materials are used in the 
medical field, in the tools with which direct blood, such as an artificial blood vessel, a catheter, a 
blood bag, and an artificial kidney, contacts, adhesion of constituents of blood, such as a plasma 
protein and a platelet, and formation of the thrombus resulting from this are big problems. In the 
demarcation membrane used especially for blood purification, activation of a platelet may cause 
residual blood. Therefore, in order to solve these problems, a blood compatible material with 
little platelet adhesion is desired. 

[0003] Conventionally, as a material of the charge of blood purification material, high molecular 
compounds, such as a cellulose, cellulose acetate, cellulose triacetate, polyolefine, polyimide, a 
polycarbonate, polyarylate, polyester, a polyacrylonitrile, a polymethyl methacrylate, a polyamide, 
and a polysulfone system polymer, have been used. Also in it, the polysulfone system polymer is 
excellent in thermal resistance, and is used for various demarcation membranes, films, etc. 
including permeable membrane. Especially when used as a charge of blood purification material, 
in order to give haemocompatibility, hydrophilic giant molecules, such as a polyvinyl pyrrolidone, 
are blended and it is used. 

[0004] In order to prevent the elution from the film, insolubilization processing of the polyvinyl 
pyrrolidone blended by the demarcation membrane is usually carried out by radiation irradiation 
etc. However, if insolubilization processing is carried out, when blood contacts a film front face, 
a platelet is activated, and it is known that residual blood will increase in number (reference, 
such as the patent reference 1). 
[0005] 

[Patent reference 1] JP,9-323031,A [0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
ingredient which controls activation of a platelet, and the blood compatible material using it, 
improved the fault of this conventional technique and insolubilized a polyvinyl pyrrolidone 
especially. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention has the following configurations. 

[0008] That is, this invention is an ingredient which consists of a polyvinyl pyrrolidone, and is an 

ingredient characterized by for the mobile amount of this polyvinyl pyrrolidone being 300 or 

more, and the amount of fusibility being 15 or less % of the weight. 

[0009] Moreover, this invention relates to the module having this ingredient 

[0010] Furthermore, the manufacture approach of the ingredient of this invention is insoluble or 

the manufacture approach of an ingredient characterized by using the system which added the 

additive made to swell as a film production undiluted solution about this polysulfone system 
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polymer at the solution which carried out the mixing dissolution of the polyvinyl pyrrolidone with 

the solvent at the polysulfone system polymer. 

[0011] 

[Embodiment of the Invention] As a polyvinyl pyrrolidone used by this invention, although 
especially the weight average molecular weight is not limited, 2000-2 million are desirable and 
10000-1500000 are more desirable. From the point of the ease of acquisition, the weight 
average molecular weight 1,100.000 marketed. 45,000. 29,000. and the thing of 9000 and 2900 
are used suitably. In addition, the weight average molecular weight of the polyvinyl pyrrolidone 
described here is the molecular weight in the raw material phase used for an ingredient. In the 
produced ingredient, when means, such as radiation bridge formation, are used, the molecular 
weight of a polyvinyl pyrrolidone is bigger than the molecular weight in a raw material phase. 
[0012] As an example of goods of a polyvinyl pyrrolidone, "Kollidon" 12 PF. this 17 PF — said - 
- 25 — said — 30 ~ said — 90 (BASF A.G. make) and a '"ruby squall" ~ K 17 ~ said ~ K 30 
~ said — K 80 — said K 90 (BASF A.G. make) ~ a "plus boss" — K-29 / 32 — said ~ K- 
25 — said — polyvinyl pyrrolidones. such as K-90, this K-90D. and this K90-M (ISP company 
make), are mentioned. 

[0013] Although a homopolymer is suitable for the polyvinyl- pyfn^olidone used by this-iri^f^ti^lTp=^ 
copolymerization of it may be carried out to other monomers in the range which does not bar 
the effectiveness of this invention. Here, although especially the amount of other 
copolymerization monomers is not limited, it is desirable that it is 80 or less % of the weight. 
[0014] As an example of goods of a polyvinyl-pyrrolidone copolymer "Kollidon" VA 64, (squall 
by BASF A.G.) VA 64 (BASF A.G. make). [ "ruby squall" ] "ruby tech" VPI55 K18P — said — 
VPI55 K72W said ~ Quat 73W — said — VPMA 91 W ~ said — VPC 55 K65W (BASF A.G. 
make) and a "plus boss" — polyvinyl-pyrrolidone copolymers, such as S-630 (ISP company 
make), are mentioned. 

[0015] Although the ingredient of this invention contains a polyvinyl pyrrolidone. it is desirable 
to hold a polyvinyl pyrrolidone to stability as an ingredient gestalt. to compound the material 
which serves as a base material of a polyvinyl pyrrolidone in order to prevent being eluted in 
large quantities, deforming, or collapsing, and to use. Although the laminating of the material and 
polyvinyl pyrrolidone which especially the configuration / compound approach with the material 
used as a polyvinyl pyrrolidone and said base material is not limited, and serve as a base 
material may be carried out. to be mixed or dissolved is more desirable. 
[0016] Moreover, although not limited especially as a material used as a base material, it is 
desirable that it is an organic macromolecule polymer. As this organic macromolecule polymer, a 
polysulfone system polymer is used preferably. 

[0017] Although especially the amount of the polyvinyl pyrrolidone contained in the ingredient of 
this invention is not limited, when it is many, since a certain amount of reinforcement is required 
for a base material, it is preferably desirable [ an amount ] that it is [ 1 % of the weight or 
more ] 10 or less % of the weight 50 or less % of the weight 0.1 % of the weight or more still 
more preferably, this content is independent in well-known approaches, such as elemental 
analysis and NMR (nuclear magnetic resonance analysis), — or it can combine and check. 
[0018] The polysulfone system polymer preferably used as a material of an ingredient by this 
invention has a ring, a sulfonyl radical, and a ether group in a principal chain, and although the 
polysulfone shown with the following chemical formula 1 and a chemical formula 2 is used 
suitably, it is not limited to these by this invention. Here, n in a formula is an integer which 
shows polymerization degree, and is the integer of the range of 50-80 preferably. 
[0019] 
[Formula 1] 

r CH. 



^ CHg C> J' 

[0020] 
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[Formula 2] 




[0021] as the example of goods of polysulfone ~ "YUDERU" ~ P-1700 ~ said ~ P-3500 
(product made from TEIJINAMOKO) ~ an "ultra zone" — S3010 — said — S6010 (BASF A.G. 
make) and "Victrex" (Sumitomo Chemical) — "Leh Dell" A-200A — said — A-300 and "Leh 
Deli" ~ R-5000 — said ~ R-5800 (product made from TEIJINAMOKO). and an "ultra zone" — 
polysulfones, such as E (BASF A.G. make) and "SUMIKA Excel" (Sumitomo Chemical Co.. Ltd. 
make), are mentioned. 

[0022] Although the polymer which consists only of a repeat unit expressed with the above- 
mentioned chemical formula 1 and/or the above-mentioned chemical formula 2 is suitable for 
the polysulfone used by this invention, it may copolymerize with other monomers in the range 
which does not bar the effectiveness of this invention. Although especially the addition of other 
. copolymerization monomers is not limited, it is desirable that it is 10 or less % of the weight 
[0023] Polymers, additives, etc. other than the material used'^^'said polyvinyl pyrroliooriB^and"^ 
base material may be mixed by the ingredient of this invention in the range which does not bar 
the effectiveness of this invention. Although especially additions other than the material used 
as a polyvinyl pyrrolidone and a base material are not necessarily limited, it is desirable that it is 
1 0 or less % of the weight 

[0024] that to which especially the gestalt of the ingredient of this invention is limited — it is 
not — for example, the shape of a tube and a bead — it knits and is used with gestalten. such 
as a ground, a nonwoven fabric, a cut fiber, a flat film, and a hollow fiber. Moreover, what cast 
the ingredient in the specific form dissolved in the solvent, and the coated thing may be used. 
However, if it is the case where it uses for processing effectiveness, i.e., a blood processing 
application, etc., when the reservation of surface area in contact with blood etc. will be taken 
into consideration, it is desirable that it is a hollow fiber. 

[0025] Moreover, as for the ingredient of this invention, being used as a demarcation membrane 
is desirable. The thickness in that case has desirable 10-80 micrometers, and its 20-50 
micrometers are more desirable. Moreover, about a membranous average aperture, it is 
desirable that 1% albumin permeability is 0.5% or more, and 1% or more is more desirable. In the 
case of a hollow fiber, as for the bore of a hollow filament it is desirable that it is 100-300 
micrometers, and its 150-200 micrometers are more desirable. 

[0026] When considering as the gestalt of a hollow fiber, the approach learned conventionally 
can be used as the manufacture approach of the hollow fiber. There are the following 
approaches as a desirable approach in the case of using polysulfone with a polyvinyl pyrrolidone. 

[0027] That is, they are insoluble or the manufacture approach of a demarcation membrane 
characterized by using the system which added the additive made to swell as a film production 
undiluted solution about this polysulfone system polymer at the solution which carried out the 
mixing dissolution of a polysulfone system polymer and the polyvinyl pyrrolidone with the 
solvent 

[0028] Here, as for the weight ratio of a polysulfone system polymer and a polyvinyl pyrrolidone, 
20:1-1:5 are desirable, and 5:1-1:1 are more desirable. . 

[0029] Moreover, as a good solvent for carrying out the mixing dissolution of a polysulfone 
system polymer and the polyvinyl pyrrolidone, N,N-dimethylacetamide. dimethyl sulfoxide, 
dimethylformamide. N-methyl pyrrolidone. dioxane. etc. are used preferably. The concentration 
of a polysulfone system polymer has 10-30 desirable % of the weight and its 15 - 25 % of the 
weight is more desirable. 

[0030] Although there are water, a methanol, ethanol. isopropanol, a hexanol, 1,4-butanediol. 
etc. considering a polysulfone system polymer as insoluble or an additive made to swell, for 
example, considering a production cost water is used especially preferably. When water is used, 
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since the freezing characteristic of a polysulfone system polymer is high, especially the addition 
of water has 1 ~ 5 % of the weight desirable [ here, ] 7 or less % of the weight. When using an 
additive with small freezing characteristic, an addition may increase, and a suitable amount can 
be chosen suitably. 

[0031] Especially the approach of producing a film using said film production undiluted solution 
is not limited, but can use a well-known approach, for example, a duplex — annular — in case 
the regurgitation of the film production undiluted solution is carried out from a mouthpiece, the 
approach of leading infusion to a coagulation bath after making it running a sink and the dry 
type section can be used inside. Under the present circumstances, since the humidity of the dry 
type section affects it, it is also possible to speed up the phase separation behavior near the 
outside surface, to expand an aperture, and to reduce the transparency and diffused resistor in 
the case of dialysis as a result by the hydration from a film outside surface, during dry type 
section transit. However, when relative humidity is too higlx the undiluted solution coagulation in 
an outside surface becomes dominant, an aperture becomes small on the contrary, and there is 
an inclination which increases transparency and diffused resistor of a demarcation membrane as 
a result Therefore, as relative humidity of the dry type section. 60 - 90% is suitable. Moreover, 
it is desirable to use what consists of a-presentation based OTFSne solvent used f or thB^fflrrP^^^^ 
production undiluted solution from process fitness as a presentation of infusion. Here, as 
concentration of infusion, when dimethylacetamide is used, for example, 45 - 80 % of the weight 
is desirable, and 60 - 75% of the weight of a water solution is used suitably more preferably. 
[0032] Moreover, in this invention, although the polyvinyl pyrrolidone in an ingredient is 
insolubilized. it is desirable to carry out bridge formation processing of the polyvinyl pyrrolidone 
contained in an ingredient, using a radiation as an approach of insolubilizing. 
[0033] As radiation treatment, it is desirable to irradiate an ingredient to a damp or wet 
condition gamma ray, an electron ray. etc. A damp or wet condition here means the thing in the 
condition of not drying an ingredient. Although especially the extent is not limited, it is usually 
desirable that the ingredient conta ins 1% of the weight or more of moisture to the weight of an 
ingredient. Moreover, in the condition of having been immersed in the water solution is sufficient 
as an ingredient. 

[0034] The absorbed dose of a radiation has desirable 10 - 50kGy extent at a damp or wet 
condition, and when the dosage exceeding 20kGy is irradiated, it is also possible to perform 
sterilization processing to coincidence. Under the present circumstances, a dosimetry label can 
be stuck on the surface of a module, and an absorbed dose can measure it. 
[0035] The ingredient by which radiation treatment was carried out can be suitably used as a 
demarcation membrane for blood purification. When using for blood purification, the sterilization 
effectiveness will also do radiation treatment so to coincidence, but if wet sterilization etc. is 
performed after carrying out radiation irradiation and insolubilizing a polyvinyl pyrrolidone when 
the sterilization effectiveness runs short, it is suitably usable as a charge of blood purification 
material. 

[0036] In less than 10 kGies, it is hard to insolubilize a polyvinyl pyrrolidone for the absorbed 
dose of a radiation. Moreover, when an exposure increases more than SOkGy. the effect of 
degradation for other materials, such as polysulfone which is a base material, and a case, may 
become large. 

[0037] In order to raise the mobile amount of a polyvinyl pyrrolidone, insolubilized a polyvinyl 
pyrrolidone, it can obtain by performing radiation treatment, where humidity of the ingredient 
containing a polyvinyl pyrrolidone is carried out to the water solution containing a bridge 
formation inhibitor. 

[0038] As this bridge formation inhibitor, especially if crosslinking reaction is checked, it is not 
limited, but since it is necessary to take the safety into consideration in case it uses for a blood 
purification application, a toxic low thing is used suitably. Especially, the mineral salt of 
saccharides, such as alcohols, such as water soluble vitamin, a glycerol, and ethanol, polyphenol, 
polyethyleneimine. a polyethylene glycol, and trehalose, a sodium pyrosulfite, a sodium 
hydrogencarbonate, etc., oxygen, a carbon dioxide, etc. are mentioned, and it is used suitably. 
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These bridge formation inhibitors may be used independently, and two or more kinds may be 
mixed and they may be used. 

[0039] Although the suitable range changes with bridge formation inhibitors to contain, even 
when using which bridge formation inhibitor, it is necessary to make the mobile amount of a 
polyvinyl pyrrolidone or more into 300, and to make the amount of fusibility below into 15% 
weight about the concentration of the water solution containing a bridge formation inhibitor. For 
example, although it is suitable that glycerol concentration is [ in the case of a glycerol water 
solution ] 0.01 % of the weight or more and 5 % of the weight or less in the case of 0.1 % of the 
weight or more, 10 % of the weight or less, and an ethanol water solution, as for the case of 0.01 
% of the weight or more, 5 % of the weight or less, and a polyethyleneimine water solution, in the 
case of other bridge formation inhibitors, a suitable density range can be chosen, respectively. 
[0040] Moreover, in order to carry out fusibility to 15 or less % of the weight, it is considered 
that are desirable and it is moderately desirable that a polyvinyl pyrrolidone is in the condition 
which contacted and became entangled to keep moderate the distributed condition of the 
polyvinyl pyrrolidone before irradiating not only selection of a bridge formation inhibitor but a 
radiation. Although what is necessary is just to choose the presentation of an ingredient, a 
mixed approach, and the molding approach as an approach scF^tS^fat fusibility may becum^fS^W^ 
less % of the weight, it is a desirable approach to make high the polyvinyl-pyrrolidone content in 
a membrane formation undiluted solution, and it can make fusibility low, for example, bridge 
formation progressing and maintaining a mobile amount highly, when fusibility was high and the 
polyvinyl-pyrrolidone content was made high. When the polyvinyl-pyrrolidone content in a flat 
film was 1 % of the weight in the polysulfone / polyvinyl-pyrrolidone flat film which it evaporated 
[ flat film ] and dried dimethylacetamide after dissolving polysulfone and PVR in 
dimethylacetamide enough, if an example is given, all had dissolved after radiation irradiation, 
but when the content of a polyvinyl pyrrolidone was 66 % of the weight, even if it was the same 
membrane formation and radiation treatment conditions except the presentation, fusibility was 
15 or less % of the weight. If an example is given in the case of a hollow fiber, using the 
membrane formation solution with which 8 % of the weight or more of polyvinyl pyrrolidones with 
larger weight average molecular weight than 45,000, 18 % of the weight of polysulfones, 1 % of 
the weight of water, and the remainder consist of dimethylacetamide, a hollow fiber will be 
created and it will be obtained by carrying out gamma irradiation in the water solution containing 
0.1 % of the weight - 10 % of the weight of glycerol concentration. Moreover, if conditions, such 
as making [ many ] the content of a polyvinyl pyrrolidone, are suitably chosen when the fusibility 
which in other cases makes [ many ] the amount of bridge formation inhibition material when 
the movability is low is high, the ingredient used as the purpose can be obtained. 
[0041] The amount of fusibility of a polyvinyl pyrrolidone here is carried out as follows, and is 
calculated. That is, the dry ingredient is dissolved in a N-methyl-2-pyrrolidone at 2.5% of the 
weight of concentration, amount addition of the water is carried out 1.7 times at the solution, 
and a material polymer is deposited. The polyvinyl pyrrolidone of fusibility is contained in a 
solution with the dispersed polysulfone particle, the nonaqueous filter (the TOSOH make, 
diameter of 2.5micro) for HPLC (high performance chromatography) filters and removes the 
polysulfone particle in a solution, and the quantum of the polyvinyl pyrrolidone contained in a 
filtrate is carried out in HPLC (equipment: ~ Waters, GPC-244. two column:TSKgelGMPWXL(s), 
solvent:****, a 0.1 M ammonium chloride, 0.1 -N ammonia, pH 9.5, rate-of^flow:1.0 ml/min, and 
temperature:23 degree C). The value broken by the amount of all the polyvinyl pyrrolidones 
contained in per [ which is asked for the amount of fusibility of the polyvinyl pyrrolidone 
contained in per unit weight of an ingredient from the amount of the polyvinyl pyrrolidone 
contained in a filtrate, and is asked for it from ultimate analysis ] unit weight of an ingredient is 
the amount of fusibility (%). 

[0042] Furthermore, the mobile amount of a polyvinyl pyrrolidone here is carried out as follows, 
and is calculated. 

[0043] That is, NMR (nuclear magnetic resonance analysis) using a high-resolution MAS (Magic 
Angle Spinning, Magic include-angle rotation method) solution probe is used. It is immersed in 
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heavy water of an overlarge, and, specifically, the heavy water permutation of the demarcation 
membrane of the damp or wet condition washed with distilled water is carried out. This 
actuation also removes additives, such as a bridge formation inhibitor, as much as possible to 
coincidence. Next, it puts carrying out humidity of the sample (the sample weight when drying is 
5mg) permuted with heavy water to an exclusive eel with a capacity [ I ] of 40micro. and the 
UNITY INOVA600 mold equipment made from VARIAN performs 1 H~NMR measurement 
(sufficiently long repetition time is set up,). It is TSP:3-trimethylsilyl sodium propionate as an 
inner label. - 2, 2, 3, and 3-d4 Let about lOmicro g addition of heavy water solutions, and a HDO 
peak be elimination and the MAS rotational frequency of 1600-1 800Hz by pre-SACHURESHON. 
In the obtained spectrum, when the integral value of the peak (-0.2-0.2 ppm) of TSP is set to 
1000.00. it asks for the peak area of the polyvinyl-pyrrolidone origin located in 2.9-4.2 ppm. 
When blocked at the peak which originates in a bridge formation inhibitor (for example, 
polyethyleneimine) near the, it can ask for the peak area orthe polyvinyl-pyrrolidone origin 
located in 1.4-2.6 ppm, and can ask for the real area of the peak of the polyvinyl-pyrrolidone 
origin located in 2.9-4.2 ppm from the calibration curve created from the peak area with various 
movability of 1.4-2.6 ppm and 2.9-4.2 ppm of a sample. This peak area is equivalent to the 
amount of the polyvinyl pyrrolidone contained in an ingredienl?*^nen. the mobile amoxiTit-of^^*^^^ 
polyvinyl pyrrolidone means the thing of all the polyvinyl pyrrolidones in the ingredient asked for 
the peak area called for as mentioned above from ultimate analysis comparatively broken by (%). 

[0044] In addition, the total amount of polyvinyl pyrrolidones in an ingredient can be calculated 
by elemental analysis. That is, the nitrogen monoxide which 0.2-0.5mg of dry ingredients was 
evaporated and oxidized, and generated them with the horizontal-type fission reactor (800-950 
degrees C) is measured with a chemiluminescence method (equipment Mitsubishi Chemical TN- 
10 use). A quantum can carry out concentration count automatically beforehand by the 
calibration curve created by the standard of a nitrogen-containing polymer. 
[0045] Hereafter, the platelet adhesion experiment approach in case the ingredient of this 
invention is a hollow fiber is indicated. 

[0046] Both ends are fixed to a glass tube module case by the epoxy system potting agent so 
that a hollow filament centrum may not be blockaded for a hollow filament demarcation 
membrane in 30 bundles, and a mini module is created. The diameter of this mini module is 
about 7mm. and die length is about 10cm. After a silicone tube's tying the blood inlet port and 
dialysing fluid outlet of this mini module and washing a sink, a hollow filament, and the interior of 
a module for 100ml of distilled water from a blood outlet by the 10ml rate of flow for /, it is 
filled up with a physiological saline and a dialysing fluid inlet port and an outlet are capped. Next, 
after carrying out the physiological saline priming of the hollow filament side for 2 hours by the 
0.59ml rate of flow for /. it flows in for 1 hour by the 0.59ml rate of flow for /in 7ml of blood 
which mixed rabbit fresh blood with the citric-acid 3 sodium 2 hydrate water solution by 1:9 
(volume ratio) 3.2%. Then, a physiological saline washes in 10ml syringe, a hollow filament and 
dialysing fluid side is filled up with a glutaraldehyde water solution 3%, and more than every night 
and glutaraldehyde immobilization are performed. Then, with distilled water, glutaraldehyde was 
washed, and from the mini module, the hollow fiber was started and it dried. The internal surface 
of this hollow fiber was observed with the scanning electron microscope, and 1.12x103 
micrometers of adhesion platelet counts in the area of 2 were counted. An adhesion platelet 
count is the demarcation membrane excellent in little direction. What is necessary is to immerse 
an ingredient in blood, when it is not the gestalt of a hollow fiber, to observe an adhesion 
condition, or to install a plate in the bottom of cylinder tubing in the case of a monotonous 
gestalt, to put in blood, and just to carry out suitably. 

[0047] The ingredient in this invention can be suitably used as charges of blood purification 
material, such as transparence resin, a medical-application hydro gel ingredient of a contact 
lens intraocular implant and others, hemodialysis film, and an artificial kidney. 
[0048] 

[Example] In the NMR measurement in an example, the demarcation membrane carried out 
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refrigeration immersion for 12 hours at membranous heavy water of 1000 time weight. 45- 
degree pulse performed measurement in repetition-time 10 seconds. 

[0049] (Example 1) The polysulfone (product made from TEIJINAMOKO "YUDERU" P- 3500) 18 
section and the polyvinyl-pyrrolidone (BASF A.G. make "Kollidon" 30) 9 section were added to 
the N,N~dimethylacetamide 72 section and the water 1 section, and the heating dissolution was 
carried out for 90-degree-C 14 hours, this film production undiluted solution ~ orifice mold 
duplex cylindrical with an outer diameter [ of 0.3mm ]. and a bore of 0.2mm ~ after making the 
solution which consists of the dimethylacetamide 58 section and the water 42 section as 
discharge core liquid breathe out and passing 350mm of dry type length from a mouthpiece, it 
led to the coagulation bath of 100% of water, and the hollow fiber was obtained. The paths of 
the obtained hollow filament were the bore of 200 micrometers, and 40 micrometers of 
thickness. Gamma irradiation of the obtained hollow fiber was carried out in the water solution 
containing 1 % of the weight of glycerols. Gamma ray absorBied doses were 28kG(ies), The 
mobile amount of the polyvinyl pyrrolidone in this hollow fiber, the amount of fusibility, and the 
number of platelet adhesion were shown in Table 1. 

[0050] (Example 2) Gamma irradiation of the hollow fiber obtained like the example 1 was 
carried out in the water solution containing 0.5 % of the weight^f glycerols. Gamma ray==-^=^^^=^ 
absorbed doses were 29kG(ies). The mobile amount of the polyvinyl pyrrolidone in this hollow 
fiber, the amount of fusibility, and the number of platelet adhesion were shown in Table 1. 
[0051] (Example 3) Gamma irradiation of the hollow fiber obtained like the example 1 was 
carried out in the water solution containing 0.1 % of the weight of glycerols. Gamma ray 
absorbed doses were 29kG(ies). The mobile amount of the polyvinyl pyrrolidone in this hollow 
fiber, the amount of fusibility, and the number of platelet adhesion were shown in Table 1. 
[0052] (Example 4) Gamma irradiation of the hollow fiber obtained like the example 1 was 
carried out in the water solution containing 1 % of the weight (Wako Pure Chem, molecular 
weight 70,000) of polyethyleneim ine. Gamma ray absorbed doses were 29kG(ies). The mobile 
amount of the polyvinyl pyrrolidone in this hollow fiber, the amount of fusibility, and the number 
of platelet adhesion were shown in Table 1. In addition, about the mobile amount, since the peak 
of the polyvinyl-pyrrolidone origin located in 2.9-4.2 ppm was blocked at the peak originating in 
polyethyleneimine, it asked for the peak area of the polyvinyl-pyrrolidone origin located in 1.4- 
2.6 ppm, and asked for the area of the peak of the polyvinyl-pyrrolidone origin located in 2.9-4.2 
ppm from the calibration curve created from the peak area of 1.4-2.6 ppm and 2.9-4.2 ppm. 
[0053] (Example 1 of a comparison) Gamma irradiation of the hollow fiber obtained like the 
example 1 was carried out underwater. Gamma ray absorbed doses were 29kG(ies). The mobile 
amount of the polyvinyl pyrrolidone in this hollow fiber, the amount of fusibility, and the number 
of platelet adhesion were shown in Table 1. 

[0054] (Example 2 of a comparison) Gamma irradiation was carried out where humidity of the 
hollow fiber obtained like the example 1 is carried out in the water solution containing 80 % of 
the weight of glycerols. Gamma ray absorbed doses were 29kG(ies). The mobile amount of the 
polyvinyl pyrrolidone in this hollow fiber, the amount of fusibility, and the number of platelet 
adhesion were shown in Table 1. 

[0055] (Example 3 of a comparison) commercial Asahi medical company make — the hollow 
filament was taken out from "APS-150S" (thing [ finishing / lot number 008L8 V-S and gamma 
ray sterility ]). The mobile amount of the polyvinyl pyrrolidone in this hollow fiber, the amount of 
fusibility, and the number of platelet adhesion were shown in Table 1. 

[0056] (Example 4 of a comparison) The hollow filament was taken out from commercial "PS- 
UW" made from the Kawasumi chemistry (thing [ finishing / a lot number 082675 and autoclave 
sterilization ]). The mobile amount of the polyvinyl pyrrolidone in this hollow fiber, the amount of 
fusibility, and the number of platelet adhesion were shown in Table 1. 

[0057] (Example 5 of a comparison) Gamma irradiation was carried out like the example 1 in the 
water solution containing 0.05 % of the weight of glycerols. Gamma ray absorbed doses were 
27kG(ies). The mobile amount of the polyvinyl pyrrolidone in this hollow fiber, the amount of 
fusibility, and the number of platelet adhesion were shown in Table 1. 
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[0058] 
[Table 1] 
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[0059] Each demarcation membrane of Table 1 to an example was an outstanding demarcation 
membrane with few platelet adhesion. On the other hand, the^i^^ample of a compariso4Vwit!5i*tfee«r 
mobile small amount of a polyvinyl pyrrolidone (examples 1 and 5 of a comparison) had many 
platelet adhesion. Moreover, although the example of a comparison (examples 2, 3, and 4 of a 
comparison) which is too large has few platelet adhesion, we are anxious about the elution of 
the polyvinyl pyrrolidone of fusibility. 
[0060] 

[Effect of the Invention] The ingredient and its manufacture approach of this invention are used 
for the application of blood purifier etc., can offer the ingredient excellent in especially anti- 
platelet adhesion, and are very useful. 



[Translation done.] 
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